Using two balanced panels of up to 124 goods and services prices and up to 116 international cities, this paper studies the determinants of price dispersion across city pairs in 2001. Using controls for cities located in the same country, regional trading areas, common languages and historical links, price dispersion increases with geographical distance, nominal bilateral exchange rate volatility, and differences in economic development. Price dispersion is significantly lower across cities located in the euro area. It is also lower for cities that use the U.S. dollar or have currencies hard pegged to it, though the effect is less robust. (JEL F15, F33) 
Introduction
The removal of trade barriers associated with the process of economic integration leads to an expansion of markets across countries. As national borders become less relevant in determining the origin of goods consumed in a country, two effects are likely * I thank George von Furstenberg, Jacques Mélitz, John Bonin, and seminar participants at Fordham Business School, Wesleyan University, and the University of Toronto for helpful comments. I am responsible for any remaining errors. to occur. First, international trade is likely to increase for goods whose domestic prices differed most visibly before the removal of trade barriers. Second, as there are more possibilities for arbitrage across countries, domestic prices should become more similar across economically integrated countries.
Despite the presumption that borders should matter less and less as economic integration progresses, the empirical literature has produced some surprising results.
John McCallum (1995) measured for the first time how larger are trade flows within a country compared to trade flows across countries. He found that trade flows across Canadian provinces where more than twenty times larger than trade flows across Canadian provinces and U.S. states, after accounting for the effect of geographic distance and economic size. 1 The border effect has also been found to be relevant when looking at price variability across pairs of cities. In a regression framework similar to McCallum's (1995) , Charles Engel and John H. Rogers (1996) found that consumer prices were significantly more variable for pairs of cities located across the U.S.-Canadian border than for pairs of cities located within the same country.
Among several possible explanations of why borders matter so much, even for pairs of countries with no trade barriers and extensive trade links such as United States and Canada under the FTA, the exchange rate regime has received much attention lately.
In particular, and motivated by the introduction of the euro, the hypothesis that currency unions lead to increases in trade among its member countries has been closely examined.
Trade might increase partly because of the removal of transaction costs associated with exchange rate operations. More importantly, the use of the same currency eliminates the uncertainty associated with the actual or potential volatility in the nominal exchange rate.
Although importers and exporters can protect themselves from such uncertainty, at least in the short run with the use of forward markets, long term commercial plans involving imports or exports are subject to substantially more uncertainty than commercial plans that rely mainly on the domestic market. This extra uncertainty might be at the root of the border effects found in the data.
The evidence obtained thus far supports the hypothesis of a positive link between membership of currency unions and trade. Andrew K. Rose (2000 Rose ( , 2002 , and joint work with Eric van Wincoop, 2001 and Reuven Glick, 2001 ) has found that countries that belong to the same currency union trade with each other around twice as much as countries that use different currencies. Increased trade, however, is not the only possible effect of the greater economic integration associated with the use of a shared currency.
As argued for example by Richard B. Freeman (1995) , the mere threat of increased competition from foreign producers may cause domestic producers to lower their prices, even if imports do not increase much. Therefore, if the use of a common currency expands markets beyond national borders, we should expect to see less price dispersion across cities that belong to the same currency union.
In a recent study based on a large sample of 95 consumer prices across 83 cities around the globe, David C. Parsley and Shang-Jin Wei (2001) have found evidence that prices are more similar for pairs of cities located in countries that share the same currency. Their main regression was similar to the one by Engel and Rogers (1996) mentioned above, but because the latter was based on only two countries (U.S. and Canada) that did not share the same currency, it could only assess the existence of a border effect. By having a much larger sample that includes countries that belong to currency unions, such as the euro or the CFA franc, or have a hard peg regime to the U.S. dollar, such as Panama and Hong Kong, Parsley and Wei were able to explore a much richer set of hypotheses.
This paper follows the footsteps of Parsley and Wei (2001) in trying to probe the relationship between currency unions (and hard pegs) and price dispersion across cities.
Although I use the same source of disaggregated price data as Parsley and Wei (2001) , from The Economist Intelligence Unit, I focus on data for 2001, which was not available in their sample. In addition, I break up the data in different ways and add explanatory and control variables that were not previously explored in studies of price dispersion across cities. In so doing I attempt to probe how strong is the link between shared currencies and market integration for consumer goods and services across cities.
Data and Methodology
The main data source is the Economist Intelligence Unit's CityData database.
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This database includes annual observations of domestic currency prices for over 160 goods and services for up to 123 cities during the period 1990-2001. In this paper I use prices for the year 2001 only. Of all the goods and services available some were excluded from the analysis because they had too many missing observations; others were excluded because they did not add significant information. Many goods in the database have two prices, such as supermarkets and mid-price stores. In these cases the lower of the two prices was kept. 3 Two services, taxi rides and residential telephone service, were difficult to compare across cities because their pricing differs often substantially across cities (for example, some cities have just a flat rate, while others have a fixed plus a variable rate). In these cases, I combined the information on fixed and variables rates in the database into a single price. 4 After these initial exclusions and adjustments, the number of goods was reduced to 140. Of all the cities, I needed to eliminate Lyon because of data problems, winding up with 122 cities.
An important problem of the data set is that many cities have incomplete price data. As a result, the two-way panel of cities and goods is unbalanced. This is problematic because the price data is used to construct measures of price dispersion across pairs of cities, such as the standard deviation or the inter-quartile range (IQR) 5 of
where i and j index cities, k indexes good, and p and x represent, respectively, the domestic currency price of k and the exchange rate (defined as units of local currency per U.S. dollar). Clearly, if the number of goods k available differs across city pairs, the standard deviation or IQR of k ij q , may vary arbitrarily, regardless of underlying economic causes.
Because of the potential problems of using an unbalanced panel, I work with two balanced subpanels, which I refer to as the diverse and the OECD panels. The diverse panel was obtained by maximizing the geographical coverage subject to the constraint of The data on bilateral trade flows used to select pairs of countries with little or no trade was extracted mainly from the dataset prepared by Glick and Rose (2001). 6 Because that dataset did not include Taiwan, I complemented the information with the World Trade Flows, 1980 -1997 For each pair of countries in the sample I computed the following measure of trade importance for the year 1997:
where ij m represents imports of country i from country j, ij x exports of country i to country j, and i M and i X are, respectively, total imports and total exports of country i.
The first term of the sum represents the importance of trade with country j from the perspective of country i, and the second term represents the importance of trade with country i from the perspective of country j. If the average is low, it means that the countries are unimportant to each other as trade partners. In some of the regressions I eliminate pairs of countries for which ij t is less than one percent.
The regression model estimated is To provide some insight on the dataset, Table 9 .1 presents information on the goods and services which are least and most expensive, and least and most variable compared to the median U.S. prices. Not surprisingly, nine out of the twenty least expensive goods and services are nontradeable services. Five other goods are fresh fruits and vegetables, which, although potentially tradeable, are probably cheaper when bought from local producers. In contrast, all but one of the most expensive goods are tradeable, mostly nonperishable goods. As it can be inferred from the table, there is a high negative correlation (r =-0.65) between median goods price and price dispersion (measured as the IQR): goods or services with the lowest prices tend to have the highest dispersion across cities. Notice that nine of the twenty cheapest goods are among the twenty with the highest dispersion and six of the twenty most expensive are among the twenty with the lowest price dispersion. Table 9 .2 presents the cities whose prices are least and most expensive, and least and most variable compared to the median U.S. prices. As it would be expected, all the least expensive cities are located in developing countries. There is also a negative correlation between median city price and price dispersion (r =-0.55), and 11 of the least expensive cities are also among the 20 with the most variable prices.
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The remarkable dispersion of prices associated with the presence of cities belonging to countries with very different levels of development motivates the inclusion as explanatory variables of the mean GDP per capita and the measure of inequality in GDP per capita described above. Based on the information presented in Tables 9.1 and   9 .2, it is to be expected that price dispersion is inversely related to GDP per capita and directly related to the measure of inequality in GDP per capita.
Results
Before estimating Equation (3), I present in Table 9 .3 the results of a more parsimonious specification with only five dummy variables: same currency, same regional trading area, same country, same language, and same historical links. These dummy variables take a value of one whenever cities i and j share each of those characteristics. For example, the same currency dummy is coded as one for cities that share the use of either the euro, the CFA franc, or the dollar (or that have a hard peg regime to the dollar). These regressions show that sharing the currency leads to a reduction of the order of 2% to 3% in the standard deviation of log price differences across city pairs, depending on the panel. This effect is significantly larger than the effect of language or historical links, which have the expected negative signs. Somewhat surprisingly, the effect of sharing the currency is also larger than the effect of belonging to the same regional trading area, which has the wrong sign in two of the panels.
Moreover, the effect of sharing the currency on price dispersion is significant even while the regressions control for cities that are located in the same country. The "same currency" effect represents between a third and a half of the "same country" effect. Table 9 .4 shows estimation results for Equation (3) for the diverse and OECD panels, with the dependent variable measured as the standard deviation of log price differences across city pairs. In these regressions, the effect of distance is the usual one.
Cities that are further apart are less commercially integrated, and, therefore, their prices are less similar. The effect of the developmental variables is very important statistically, in particular the effect of income inequality among the countries where the cities are
located. An increase of one standard deviation in the inequality measure (about 0.33) leads to an increase in the standard deviation of prices or 5 percent. This increase in price dispersion is roughly equivalent to an increase of between 200% and 300% in the physical distance between the cities, depending on the estimate. This suggests that the economic distance is as or more important than the geographical distance.
As for the effect of currency areas, use of the euro leads to a significant reduction in the standard deviation of price differences, of around 5 percent. As noted by Parsley and Wei (2001) the effect of currency unions is one order of magnitude more important than a mere reduction in exchange rate volatility. This is verified in the regressions, were an important reduction of 10 percent in the nominal bilateral exchange rate volatility is associated with a reduction of only around 0.6 percent in price dispersion. Countries of the dollar area, including the U.S., and those that have a hard peg with the U.S. dollar With almost no exception, the country dummies have the expected negative sign, meaning that prices are more alike within a country than across countries. This effect is important in both developed and developing countries. In order of importance, the effect is strongest in Russia, Spain, Switzerland, India and China. It is also important for Japan, Brazil, and Italy in the OECD panel. The only positive coefficients are for Australia and
Germany, but they are not statistically significant.
When people speak Spanish in both cities price dispersion is significantly reduced, and the same is true for cities where people speak Arabic. This similarity might reflect both the effect of language on trade links or the fact that both languages are spoken in regions that are relatively homogenous in economic terms. Use of the English language is associated with lower price dispersion only in the OECD panel, but with more price dispersion in the diverse panel. As far as historical links are concerned, developing countries that were colonies of England or that were under the hegemony of the former Soviet Union have lower price dispersion (though the effect is only significant in the diverse panel). In contrast, countries that were former colonies of France, Spain or Portugal tend to have less similar prices.
Because outliers in the price data might lead to artificially high standard deviations, I repeat the regression analysis using the inter-quartile range of log price differences across cities as an alternative dependent variable. The results are shown in Table 9 .5, which includes for comparison purposes estimates for the Parsley and Wei panel. The results do not change much qualitatively. Although the goodness of fit is reduced and the standard errors are larger, the basic picture presented above is not dramatically changed.
Some of the coefficients become larger in absolute value. For example the inequality measure increases in both the diverse and the OECD panels. Now a one standard deviation increase in this measure leads to an increase in price dispersion of somewhat more than 6%. In addition, many of the country dummies coefficients increase noticeable, in some cases doubling the values of the previous estimates, and some estimates that were previously insignificant become now significant. Table 9 .5 also includes results using the P&W panel. One noticeable difference with the previous diverse and OECD panels is that the euro becomes insignificant. A possible explanation of this result is that the P&W panel includes only one city per country, with the exception of the United States. Therefore, the sample of city pairs where the euro is used is significantly reduced in the P&W panel. On the other hand, it is important to notice that the euro is significant in the diverse and OECD panels after controlling for the effect of cities located in the same country.
As for the dollar area, although cities that use the dollar or have a hard peg regime with the dollar have less price dispersion, the effect is not always significant. Using the IQR, the coefficient on the dollar dummy decreases to -3.4 percent and becomes statistically significant in the OECD panel, but the same coefficient turns insignificant in the diverse panel. In the next two regressions we explore possible explanations for this lack of robustness. Table 9 .6 presents regression results using the original dependent variable but excluding pairs of cities located in countries that have little or no bilateral trade. The rationale for excluding these observations is that without trade links, there is little reason to believe that the goods markets of these countries would be integrated. As a result, there is little reason to expect good prices in these countries to be similar.
By eliminating the countries with little commercial links, the size of the diverse panel is cut almost in half, while the OECD panel is reduced by a third. The reduced panels include city pairs that are somewhat closer of each other. The mean distance is reduced from 6,400 to 5,400 kilometers in the diverse panel, and from 6,000 to 5,000 kilometers in the OECD panel. More importantly, the average income of the countries of the city pairs included increases from $11,000 to $16,000 in the diverse panel, and from $18,500 to $22,000 in the OECD panel. Finally, the proportion of city pairs located in the same country increases from 2.5 to 4.6 percent in the diverse panel, and from 5.1 to 7.7 percent in the OECD panel.
The regression results show an improvement in the adjusted R 2 s, from 0.51 to 0.58 for the diverse panel and from 0.64 to 0.66 for the OECD panel. The effect of distance on price dispersion, while still important, is significantly less so than when using the full sample. This reflects that fact that the countries included are closer to each other.
Similarly, because the included countries are more economically homogeneous, the mean income variable becomes statistically insignificant in the OECD panel, though the inequality in per capita GDP variable remains very significant and with similar coefficients in both panels. In these regressions the use of the euro continues to be an important factor in reducing price dispersion, and the use of the dollar is now significant in both panels.
In a final refinement, I compute the price dispersion measure separately for goods and services. Because the services included in the database are nontradeable, their inclusion in the data might be a source of noise, since it is known that deviations in services prices from PPP are much more long-lasting than for goods (see e.g. Parsley and Wei, 1996) . Because of data availability, the split between tradeables and nontradeables is performed only for the OECD panel. I use the IQR measure of price dispersion for these regressions, because the small number of services available makes the standard deviation particularly susceptible to the influence of outliers.
The results presented in Table 9 .7 are somewhat surprising. As a matter of fact there are not such striking differences between tradeables and nontradeables. The coefficients of the main explanatory variables are similar and similarly significant. There are, though, some important differences. In particular, the effect of shared currencies on price dispersion is strong and significant only for tradeables. For example, the coefficient on the dollar is now stronger for tradeable, decreasing from -3.4 percent ( Table 9 .5) to -5 percent, but it becomes positive and insignificant for nontreadables.
Conclusions
This paper examines the link between the use of a shared currency and the extent of integration in consumer goods and services markets across cities. It extends previous work by Parsley and Wei (2001) The results confirm many of the results of Parsley and Wei (2001) , while adding some new insights that deserve more research in future. Geographical distance continues to be an obvious impediment to market integration, but so is economic distance, as measured by the inequality in per capita GDP of the countries where the cities are located. This suggests that development-related variables should be considered more closely in studies of international economic integration. As far as currencies are concerned, the effect of the euro in reducing price dispersion across cities is robust and significant, even controlling for trade integration and for unobserved institutional features shared by cities located in the same county. Cities located in countries that use the dollar or that have currencies pegged to the dollar by a currency board system also have reduced price dispersion, though the effect is not always statistically significant.
Finally, the results show that some of the results may be affected by the selection of the sample of city pairs, by the goods and services included in the measure of price dispersion, and by the measure of dispersion itself. For example, the effect of the dollar use in reducing price dispersion across city pairs is stronger and statistically significant when we drop pairs of cities located in countries with little or no trade or when we consider only goods. Also, the use of a robust measure such as the IQR is clearly preferable to the standard deviation, for outliers (which are not unusual in price data) can greatly distort the results. Medians and inter-quartile ranges (IQR) are computed separately for each good g across cities for the log difference between the dollar price of good g in city c and the median price of good g in US cities. The overall median and IQR are, respectively, -0.15 and 0.69. Goods in bold appear in both in the upper left and lower right (or in the upper right and the lower left) sections of the table. Medians and inter-quartile ranges (IQR) are computed separately for each city c across goods for the log difference between the dollar price of good g in city c and the median price of good g in US cities. The overall median and IQR are, respectively, -0.15 and 0.69. Cities in bold appear in both in the upper left and lower right (or in the upper right and the lower left) sections of the table. The dependent variable is the standard deviation of the log price differences between a pair of cities. The number of goods and services prices and the number of city pairs vary in the three panels. The dependent variable is the standard deviation of the log price differences between a pair of cities. The number of goods and services prices and the number of city pairs vary in the two panels. The dependent variable is the inter-quartile range of the log price differences between a pair of cities. The regressions include language and historical links dummies, but they are not shown to save space. The dependent variable is the standard deviation of the log price differences between a pair of cities. Pairs of cities located in countries with little or no trade have been excluded in the estimation. The regressions include language and historical links dummies, but they are not shown to save space. The dependent variable is the standard deviation of the log price differences between a pair of cities. The standard deviation is computed separately for prices of goods and services. The regressions include language and historical links dummies, but they are not shown to save space. 3 I preferred to use the lower of the two prices rather than selecting supermarkets because in developing countries supermarkets are sometimes more expensive than small stores.
